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In	 2020,	 the	 COVID-19	 pandemic	 led	 to	 the	 suspension	 of	 the	 annual	 Summer	
Internship	at	the	American	Center	for	Reproductive	Medicine	(ACRM).	To	transit	it	
into	an	online	format,	an	inaugural	6-week	2020	ACRM	Online	Mentorship	Program	
was	developed	 focusing	on	 five	 core	pillars	 of	 andrology	 research:	 scientific	writ-
ing,	 scientific	methodology,	 plagiarism	understanding,	 soft	 skills	 development	 and	
mentee	basic	andrology	knowledge.	This	study	aims	to	determine	mentee	develop-
mental	 outcomes	 based	 on	 student	 surveys	 and	 discuss	 these	within	 the	 context	
of	the	relevant	teaching	and	learning	methodology.	The	mentorship	was	structured	
around	scientific	writing	projects	established	by	 the	 team	using	a	student-centred	
approach,	 with	 one-on-one	 expert	 mentorship	 through	 weekly	 formative	 assess-
ments.	Furthermore,	weekly	online	meetings	were	conducted,	including	expert	lec-
tures,	formative	assessments	and	social	engagement.	Data	were	collected	through	




restrictions	 or	 suspensions	 of	 regular	 in-person	 teaching,	 these	





up	 opportunities	 for	 mentors	 to	 engage	 with	 medical	 trainees	 in	
these	challenging	 times	and	 impart	virtual	 training	 in	 scientific	 re-
search	and	writing	skills	 (Almarzooq	et	al.,	2020).	 In	a	meta-analy-




Scientific	 literacy	 aims	 to	 develop	 the	 creation	 and	dissemina-
tion	 of	 knowledge	 for	 critical	 thinking	 (Klucevsek,	 2017).	 Reading	
and	 writing	 activities	 are	 essential	 components	 for	 establishing	
scientific	 literacy	 in	 trainees	 (Baker	 &	 Saul,	 1994).	 Smart	 tutoring	
strategies	 need	 to	 be	 further	 explored	 to	 engage	 the	 students	 in	
the	most	authentic	research	experiences	and	fully	train	them	in	the	
profession	 (Hunter	et	al.,	2007;	Klucevsek,	2017).	To	facilitate	fur-
ther	 a	 connection	 between	 research	 scientists	 and	 clinicians,	 and	
develop	scientific-analytical	and	writing	skills,	the	American	Center	
for	Reproductive	Medicine	(ACRM)	organized	a	Summer	Internship	







physician–researchers	 or	 scientists.	 The	 program	 also	 focuses	 on	
the	development	of	soft	skills	including	professionalism,	time	man-




data	 collection	 and	 scientific	 writing	 (Kashou	 et	 al.,	 2016).	 In	 the	










training	 (~17	hr),	 scientific	writing	 practice	 (~22	hr),	 scientific	 pre-
sentation	 training	 (~21	 hr),	 dedicated	 one-on-one	mentor	 training	
(~14	hr)	and	self-study	(~148	hr),	totally	270	hr	equating	to	six	cred-
its	 (USA).	Furthermore,	many	publications	have	emerged	 from	the	
projects initially developed with interns at the summer internship 
(Agarwal	et	al.,	2018;	Bui	et	al.,	2018;	Henkel	et	al.,	2019).
The	2020	COVID-19	pandemic	has	drastically	changed	the	edu-
cational systems at all levels that demanded rapid adaptation to re-
mote	learning.	Within	this	pandemic,	the	ACRM	Summer	Internship	
Program	also	had	to	switch	from	its	pre-planned	‘face-to-face’	model	
to an entirely online mode to maintain its continuity and provide sci-
entific	training	to	prospective	scientists	and	clinicians.	The	program	
was	 designed	 to	meet	 the	 needs	 of	 several	 promising	 candidates	
from	all	over	the	globe	to	participate	in	this	renowned	reproductive	
medicine	research	training.	This	study	aims	to	determine	mentee	de-
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mentors,	including	experts	in	Andrology,	Urology	and	male	infertil-
ity	 from	Egypt,	 Iran,	 Italy,	Malaysia,	Qatar,	Romania,	Saudi	Arabia,	
South	 Africa	 and	 the	 USA.	 This	 included	 clinicians	 and	 scientists	
with	expertise	in	clinical	practice,	scientific	publications	and	teach-
ing	 programs,	 with	 a	 proven	 track	 record	 of	 publications	 in	 high	
raking	 journals.	 This	 team,	 therefore,	 reflected	 appropriate	 clini-
cal,	 research	 and	 teaching	 experience	 from	a	diverse	background,	
which	ensured	numerous	different	viewpoints	and	contributions	to	
all	aspects	of	the	mentorship.	This	team,	under	the	guidance	of	the	
ACRM	 management,	 developed	 an	 innovative	 teaching	 structure	
that	revolved	around	five	core	education	pillars	(Figure	1,	Table	S1).	
The	training	was	structured	on	scientific	writing	projects,	as	well	as	




by	one	mentor	 and,	 in	 some	 cases,	 by	 additional	 co-mentors.	 The	





ent areas being evaluated.
2.2 | Scientific writing projects
Each	 mentor	 proposed	 several	 scientific	 writing	 projects	 for	 the	
2020	Online	Mentorship	 Program	 based	 on	 their	 area	 of	 interest	











written	and	oral	 feedback.	The	structure	of	 the	weekly	 focus	 tasks	







skills.	 Weekly	 written	 submissions	 underwent	 plagiarism	 analysis	
through	similarity	index	reporting,	and	discussions	on	plagiarism	and	
how	to	avoid	it	were	among	the	central	features	of	the	training	pro-
gram.	 Besides,	 soft	 skills	 including	 punctuality,	 attention	 to	 detail,	
initiative,	critical	thinking,	self-organisation	and	effective	communica-
tion	were	integrated	into	the	program,	discussed	and	evaluated	by	the	
















terest	 through	 this	matching	 process.	 Compliance	 of	 the	mentees	
throughout	the	course	was	assessed	by	a	weekly	logbook	submitted	
by the students to their mentors who in turn approved it based on 
the assignment that he/she had given the student and then submit-
ted it to the course administration.
2.4 | Virtual Colloquium Meetings
During	the	6	weeks	of	the	2020	Summer	Mentorship	Program,	the	
mentees	 attended	weekly	VCM	as	 part	 of	 the	 program's	 teaching	
F I G U R E  1  Five	core	outcomes	of	the	ACRM	Online	Mentorship	
program
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torship,	 as	well	 as	 external	 guest	 experts,	 for	 a	 total	 of	14	virtual	
lectures	over	the	6	weeks.	These	lectures	were	based	on	a	range	of	









discussed	 by	 the	 experts.	 The	 test	 was	 conducted	 using	 Google	
Forms	 (https://www.google.com/forms/	about/).	 The	 aim	 of	 these	
assessments	 was	 primarily	 to	 enhance	 the	 key	 information	 given	
during	the	presentation	and	the	learning	experience.













out	 the	 course	 schedule	 starting	 from	 enrolment	 until	 the	 exit	
from	the	program.	These	assessments	can	be	categorized	into	four	
groups:	formative	assessment,	final	assessment	(presentation	and	
writing	 assignments),	 soft	 skills	 assessment	 and	 surveys	 (weekly	




The	 first	 tools	 used	 for	 formative	 assessment	were	online	MCQ	
tests	 based	 on	 the	 14	 lectures	 provided	 at	 the	 weekly	 VCMs,	
as	 described	 above.	 The	 second	 formative	 assessment	 tool	 was	
weekly	 mentors’	 assessments	 for	 the	 scientific	 writing	 submit-
ted	 by	 the	 mentees.	 This	 was	 done	 through	 standardized	 scor-
ing	 systems	 created	 in	Google	 Forms	 (https://www.google.com/
forms/	about/),	 evaluating	different	parts	of	 the	manuscript.	The	
evaluation	was	 conducted	on	a	weekly	basis	 to	 assess	 the	men-










F I G U R E  2  Schematic	representation	
of	the	2020	Online	Mentorship	program
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an	online	forum.	Therefore,	each	of	the	mentees	was	assessed	after	
the mentorship through written submissions and oral presentation 
formats.
2.8 | Assessment of scientific writing
The	 final	written	projects	were	evaluated	 in	 three	 formats,	with	
each submission assessed and reviewed independently by 14 
selected	mentors	 (assessors).	 The	 first	 format	 was	 a	 summative	
grading	process	 through	a	structured	 rubric	 format.	This	quanti-
tative	rubric	was	constructed	by	the	mentorship	team,	subjected	
to	 a	 review	 process	 at	 the	 start	 of	 the	mentorship,	 and	 aligned	
















ness	 of	 the	 manuscript	 for	 publication.	 It	 included	 open-ended	
questions	where	 the	 evaluator	would	write	 his/her	 review	 com-
ments.	The	results	of	all	these	assessment	forms	were	handed	to	
the	mentees	at	 the	end	of	 the	mentorship	who,	 in	 turn,	had	 the	
opportunity	 to	 discuss	 the	 comments	 with	 their	 mentors.	 This	
was	 followed	by	 a	 revision	of	 the	manuscript	 to	 get	 it	 ready	 for	
publication.
2.9 | Assessment of final presentations
At	 the	 end	 of	 the	mentorship,	 each	mentee	was	 asked	 to	 pre-
pare a presentation discussing the writing project that they had 
been	working	on.	The	presentations	were	conducted	online	 for	
all	mentees,	mentors	and	guests.	These	were	online	presentation	
sessions	 dedicated	 to	 this	 assessment	 process,	 and	 were	 con-
ducted	over	 three	 separate	 sessions	 to	 accommodate	 a	 10-min	
presentation	 and	 5-min	 discussion	 with	 the	 audience	 for	 each	
mentee.	 The	 mentees	 were	 assessed	 with	 a	 structured	 online	
rubric	 (via	 Google	 Forms)	 by	 the	 internal	 and	 external	 experts	
present.	It	included	assessment	of	the	knowledge	about	the	sub-
ject	as	well	as	the	presentation	skills	 including	organization	and	




ardized	 report	 on	Google	 Forms.	 It	 assessed	 qualities	 such	 as	 the	
mentee's	communication	and	organization	skills,	attention	to	detail,	
punctuality,	critical	thinking	and	taking	initiative	as	well	as	their	gen-
eral	 attitude.	Assessment	of	 soft	 skills	provided	 the	mentees	with	
knowledge	about	their	strengths	and	weakness	in	professional	life.	
Therefore,	 it	 helped	 them	 identify	which	 of	 their	 skills	 needed	 to	
















was	 also	 anonymously	 provided	 through	 mentee	 representatives,	






untarily	 and	 anonymously	 by	 each	mentee,	 and	 informed	 consent	
was obtained.
The	 first	 set	 of	 questions	 included	 mentee	 feedback	 on	 the	







The	 second	 set	 of	 questions	 included	 mentee	 feedback	 on	
the	VCMs.	Mentees	were	asked	to	rate	these	meetings	as	either	
poor,	fair,	good,	very	good	or	excellent.	This	included	(a)	lectures	
by	 ACRM	 or	 guest	 speakers,	 (b)	 MCQ	 assessment	 to	 improve	
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learning,	(c)	‘Get	to	Know	Your	Mentor’	sessions	and	(d)	‘Meet	the	
Mentee’	sessions.
The	 third	 set	 of	 questions	 included	mentee	 feedback	 on	 the	
‘Course	Content’.	Mentees	were	 asked	 to	 strongly	 agree,	 agree,	
disagree or have a neutral position on statements related to the 
course	contents.	This	included:	(a)	learning	objectives	were	clear;	
(b)	course	content	was	meticulously	organized	and	well	planned;	
(c)	 course	 content	was	 appropriate;	 (d)	 course	was	 structured	 in	
such	 a	 way	 to	 allow	 all	 mentees	 to	 participate	 fully;	 (e)	 course	
expected	outcomes	were	 clear,	 (f)	 the	 expectations	of	 the	men-
torship	 program	 have	 been	 met;	 and	 (g)	 I	 am	 satisfied	 with	 my	
learning outcomes.
The	fourth	set	of	questions	comprised	a	pre-	and	post-analysis	
of	 the	 central	 pillars	 of	 the	 online	 mentorship.	 This	 included	 the	









Statistical	 analysis	 was	 performed	 using	 the	 MedCalc	 statistical	





Gender Male	(n =	6) 21.4%
Female	(n =	22) 78.6%





















Andrology	Handbook	Entry	MCQ	Result	(%) n =	28 79.8	±	8.78
[82	(79.0–86.0)]
Final	Presentation	Outcomes	(%) n =	28 89.8	± 4.47
[91.0	(88.7–92.4)]
Final	Scientific	Writing	Outcome	(%) n =	28 69.4 ±	7.58
[70.95	(45.3–77.1)]













TA B L E  1  Descriptive	statistics	of	the	
2020	ACRM	Online	Mentorship	Program	
mentee cohort
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of	the	mentee	cohort	are	represented	as	the	percentage	of	the	in-













compared	 to	 males	 (21.4%),	 and	 undergraduate	 students	 (75%)	
compared	to	graduate	 (10.7%)	and	Ph.D.	 (14.3%)	students.	To	fa-
cilitate	the	communication	between	mentors	and	mentees,	several	
preferential	online	 tools	were	used,	 including	WhatsApp	 (32.1%),	























mentors	 provided	 prompt	 and	 constructive	 feedback	 (92.9%),	 and	
mentors	were	always	available	and	helpful	(92.9%).
3.2.2 | Virtual	colloquium	meetings
The	 VCM	 survey	 feedback	 results	 are	 summarized	 in	 Figure	 4.	
Overall,	the	majority	of	mentees	rated	the	following	statements	as	
excellent	or	very	good:	lectures	by	ACRM	or	guest	speakers	(67.8%	















F I G U R E  3  Mentees’	feedback	on	the	
online engagement with their mentors 
during	the	6-week	Online	Mentorship	
program
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their	 perceived	 skills	 in	 several	 aspects	 of	 each	 outcome.	 Results	
globally	 showed	a	 significant	 improvement	 in	 their	 skills	 in	all	 five	
core	 outcomes,	 as	 summarized	 in	 Table	 2.	 For	 scientific	 writing,	
there	 was	 a	 significant	 (p <	 .001)	 self-reported	 improvement	 for	
mentee	writing	ability,	grammar	and	punctuation,	use	of	appropriate	
terminology,	 ability	 to	 search	 and	 identify	 appropriate	 articles	 for	
scientific	writing	and	ability	to	choose	correct	references	(Table	2).	
For	 understanding	 scientific	methodology,	 there	was	 a	 significant	
(p <	 .001)	 self-reported	 improvement	 for	 mentee	 understanding	
of	 the	 research	process,	understanding	of	 the	application	of	PICO	
(population,	 intervention,	control	and	outcomes)	 in	research	meth-
odology,	understanding	of	observational	studies,	understanding	of	




in	 scientific	writing,	 the	 application	of	 the	 similarity	 index	 in	 anti-
plagiarism	 software,	 plagiarism	 as	 a	 misrepresentation	 of	 another	
person’s	work,	that	plagiarism	can	be	considered	a	criminal	offence	
and	 the	 ability	 to	 recognize	 and	 avoid	 unintentional	 plagiarism	 in	
their	writing	(Table	2).	For	mentee	soft	skill	development,	there	was	
a	significant	(p <	.001)	self-reported	improvement	for	mentee	punc-
tuality	and	attendance,	 initiative,	 attention	 to	detail,	 critical	 think-
ing,	ability	 to	 self-organize	and	effective	communication	 (Table	2).	
For	mentee	andrology	knowledge,	there	was	a	significant	(p <	.001)	
self-reported	improvement	for	mentee	understanding	of	the	causes	






The	 inaugural	 Online	 Summer	 Mentorship	 course	 hosted	 by	
ACRM	is	an	innovative	and	dynamic	result-oriented	program	aim-




entirely online and at no cost to mentees who met the selection 
criteria,	 the	 mentorship	 was	 well	 received,	 including	 participa-
tion	from	international	mentees	and	mentors.	This	program	was	
F I G U R E  4  Mentees’	feedback	on	the	
Virtual	Colloquium	Meetings	during	the	
6-week	Online	Mentorship	program
F I G U R E  5  Mentees’	feedback	on	the	
course	content	during	the	6-week	Online	
Mentorship	program
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TA B L E  2  Pre	and	post	self-reporting	of	the	2020	ACRM	Online	Mentorship	Program	mentees
Pre-online mentorship Post-online mentorship




My	writing	ability 26 2.6 ± 0.7 3	(2–3) 28 3.7 ± 0.7 4	(3–4) <.0001
My	grammar	and	punctuation 28 2.9 ± 1.0 3	(2–4) 27 4.0 ±	0.8 4	(4–4) <.0001




28 2.5 ± 1.0 2	(2–3) 28 4.3 ± 0.6 4	(4–5) <.0001
My	ability	to	choose	correct	
references




28 2.3 ±	0.8 2.25	(1.75–3) 28 4.1 ± 0.7 4	(4–5) <.0001
My	understanding	of	the	application	of	
PICO	in	research	methodology
27 1.5 ± 0.7 1	(1–2) 28 3.5 ± 1.1 4	(3–4) <.0001
My	understanding	of	observational	
studies
28 2.4 ±	0.8 3	(2–3) 28 4.0 ± 0.9 4	(3.72–5) <.0001
My	understanding	of	clinical	trials	
(experimental	studies)
28 2.4 ±	0.8 3	(2–3) 28 3.9 ± 0.9 4	(3.72–5) <.0001
My	understanding	of	systematic	
reviews
28 1.8	± 1.0 1	(1–3) 28 4.1 ± 0.9 4	(3.75–5) <.0001
















27 3.8	± 1.3 4	(3–5) 28 4.5 ± 0.6 5	(4–5) .0005
My	understanding	that	plagiarism	can	
be	considered	a	criminal	offence
28 4.0 ± 1.2 4	(3–5) 28 4.5 ± 0.6 5	(5–5) .0010
My	ability	to	recognize	and	avoid	
unintentional plagiarism in my writing
28 3.4 ± 1.2 3.5	(3–4) 28 4.4 ± 0.7 5	(4–5) <.0001
Soft	skill	development
My	punctuality	and	attendance 28 3.6 ± 1.1 4	(3–4) 28 4.3 ±	0.8 4	(4–5) .0001
My	initiative 28 3.5 ± 1.1 4	(3–4) 28 4.4 ±	0.8 5	(4–5) <.0001
My	attention	to	detail 28 3.5 ± 1.1 3	(3–4) 28 4.4 ±	0.8 5	(4–5) <.0001
My	critical	thinking 27 3.5 ± 0.9 3	(3–4) 28 4.4 ± 0.7 4	(4–5) <.0001
My	ability	to	self-organize 27 3.6 ± 1.3 4	(3–4.75) 28 4.3 ± 0.9 4	(4–5) .0001




28 1.9 ± 1.1 1	(1–3) 28 4.1 ± 0.9 4	(3.5–5) <.0001
(Continues)
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planned	and	 the	content	was	carefully	customized	by	a	 team	of	
18	international	experts	choosen	by	the	ACRM	management.	The	
virtual	platform	provided	 the	mechanism	 to	overcome	 the	chal-
lenges with time and distance in selecting an international team 
of	eminent	mentors	to	deliver	a	world-class	program,	consistent	
with	 the	 reputation	 of	 the	 ACRM	 training	 program.	 The	 princi-
ples	 of	 this	 online	 program	 were	 similar	 to	 the	 past	 12	 annual	
Summer	 Internships	 that	 were	 offered	 as	 face-to-face	 theory	




ing	 scientific	 articles,	 presenting	 research	 in	 the	 PowerPoint	
format,	and	development	and	assessment	of	soft	skills	and	plagia-
rism	(Durairajanayagam	et	al.,	2015).	Unfortunately,	a	significant	
drawback	 to	 the	 annual	 face-to-face	 training	 program	 was	 the	
lack	of	practical	and	 laboratory	training	 in	andrological	diagnos-
tics	and	bench	research	skills.








mentorship	and	reflected	 in	 the	student	 feedback.	Based	on	 the	
results	of	 the	exit	 survey,	 the	mentees	 reported	 that	 the	course	
content	and	 learning	objectives	were	clear,	 and	 the	content	was	
meticulously	organized	and	well	planned	and	that	they	were	able	
to	participate	 fully	and	meet	 these	 learning	outcomes.	This	ena-
bled	mentees	 to	 set	 appropriate	 goals	 with	mentors	 for	 weekly	




them	 to	 achieve	 the	 intended	 goals	 (Johnson	 &	Graham,	 1990).	
Day	 and	Tosey	 (2011)	believe	 that	 setting	educational	 goals	 can	
‘direct	students	attention	to	completing	tasks,	can	motivate	them	
to	 greater	 effort	 in	 performing	 tasks	 that	 move	 them	 towards	
achieving	goals’	(Day	&	Tosey,	2011).	Evidence	indicates	that	goal	
setting	has	a	significant	positive	impact	on	student	performance.	





of	 the	 English	 language	 revealed	 that	 student	 performance	was	
enhanced	amongst	participants	exposed	to	clear	objectives	at	the	
beginning	 of	 the	 learning	 activity	 in	 comparison	 with	 a	 control	
group	(Idowu	et	al.,	2014).
4.2 | Constructive alignment and the meddler 
in the middle
The	 concept	of	 constructive	 alignment,	 as	 put	 forward	by	Biggs	
(1996,	1999),	 is	 an	 alignment	of	 teaching	 and	 learning	 activities,	
including	 content,	 teaching	 methodology	 and	 assessments,	 that	
address	the	constructivist	 learning	theory	(Biggs,	1996;	Briggs	&	
Tang,	1999).	This	online	mentorship	attempted	a	deliberate	align-
ment	 between	 learning	 activities,	 assessments	 and	 outcomes.	
Design	focused	evaluation	further	 included	student	feedback	on	
Pre-online mentorship Post-online mentorship





28 1.8	± 1.0 1	(1–3) 28 4.0 ± 0.9 4	(3–5) <.0001
My	understanding	of	assisted	
reproduction	techniques
28 1.8	± 0.9 1.5	(1–3) 28 3.8	± 0.9 4	(3–4.5) <.0001
The	role	of	the	urological	surgeon	in	
the	management	of	male	infertility
28 1.5 ± 0.7 1	(1–2) 28 3.5 ±	0.8 3.5	(3–4) <.0001
The	role	of	empirical	medical	
treatments	in	male	infertility
28 1.7 ± 0.9 1	(1–2.5) 28 3.7 ± 0.9 4	(3–4) <.0001
The	importance	of	sperm	DNA	
fragmentation	in	male	infertility
28 1.7 ± 1.0 1	(1–2.5) 28 3.7 ±	0.8 4	(3–4) <.0001
The	importance	of	oxidative	stress	in	
male	infertility
28 1.7 ± 1.0 1	(1–2) 28 3.7 ±	0.8 4	(3–4) <.0001
Note: Measured	on	a	scale	of	1—5	(poor—excellent,	respectively).
Abbreviations:	IQR,	interquartile	range;	SD,	standard	deviation.
TA B L E  2   (Continued)
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the alignment between learning outcomes and teaching meth-
ods	 (Smith,	 2008),	 also	 integrated	 into	 the	 core	 teaching	 strat-
egy.	 Closely	 associated	with	 constructive	 alignment	 is	 the	 need	
to	allow	students	to	do	the	learning	themselves	(student-centred	
approach),	to	allow	them	to	engage	autonomously	and	collabora-
tively	 with	 the	 material	 through	 work-based	 inside	 and	 outside	
the	 classroom	 (Morrison,	2014).	 This	 is	 effectively	opposed	 to	 a	
teacher-centred	approach,	the	so-called	 ‘sage	on	the	stage’	 (pro-
viding	lectures	as	a	core	teaching	methodology)	(Morrison,	2014).	
A	 student-centred	 approach,	 the	 so-called	 ‘guide	on	 the	 side’,	 is	
really	 a	 progression	 from	 ‘transmitting	 information’	 (teacher-fo-
cused)	to	that	of	‘concept	acquisition’	(teacher–learner	interaction)	
and	 conceptual	 development	 (student-focused)	 (Morrison,	 2014;	
Trigwell	et	al.,	1994).	According	to	Morrison	(2013),	this	requires	
the	 students	 (mentees)	 to	 shift	 their	 roles	 and	 responsibilities	




the	concept	of	the	 ‘meddler	 in	the	middle’	 represents	active	 inter-









These	principles	were	 centrally	 important	 in	 the	design	of	 the	
online	mentorship,	in	which	the	teaching	model	focused	on	one-on-
one	mentorship	predominantly	through	writing	exercises,	research	




















current digital age which has been used as an advantage in the online 
mentorship	(Williams	et	al.,	2012).
In	 this	 context,	 there	was	 immediate	 summary	 feedback	 from	
the	online	MCQ	results	made	available	to	mentees	after	each	VCM	
lecture,	 followed	 by	 the	 lecturer	 discussing	 each	 question	 within	
the	context	of	 the	overall	mentee	performance.	The	use	of	online	
technology	through	Google	Forms	provided	the	tool	 for	 this	 rapid	
review	 of	 mentee	 performance	 in	 a	 formative	 feedback	 strategy.	
Furthermore,	 the	 one-on-one	 engagement	 provided	 prompt	 and	
regular	 written	 and	 verbal	 feedback	 for	 student	 weekly	 assign-
ments.	 This	 was	 associated	 with	 an	 authentic	 learning	 approach	
through	authentic	tasks,	based	on	scientific	writing	and	engagement	
with	 reading	 through	 scientific	 literature	 database	 searches:	 this	
approach	was	associated	with	a	more	accurate	measure	of	student	










understand	 for	 students;	 students	 allowed	 improvements	 through	
guidance,	 provided	 exactly	 where	 the	 concerns	 arise	 using	 docu-
ment	review	formats.	The	focus	should	be	on	learning	and	improve-
ment	 through	 the	 relationship	 to	 future	 tasks	 (Gibbs	 &	 Simpson,	






one opportunity that is associated with improved outcomes.
4.4 | Breaking the power dynamics
A	variety	of	factors	might	impact	or	influence	the	learning	outcomes	
of	 the	mentees	 during	 the	 online	mentorship,	 such	 as	 gender,	 re-
ligion	and	socio-political	 issues	 (Zaidi,	Verstegen,	Naqvi,	Morahan,	
et	al.,	2016).	Amongst	these	factors,	a	healthy	mentor–mentee	as-
sociation	or	 relationship	would	be	one	of	 the	essential	 factors	 for	
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session	 and	 the	 ‘Meet	 the	Mentee’	 session,	 respectively,	 at	 VMC	
each	week.	The	mentors	 shared	 the	pictorial	 introduction	of	 their	
family,	 their	personal	 and	professional	 interests,	 academic	and	 re-
search	environment,	conference	and	 leisure	 trips,	etc.	Afterwards,	





entation.	 The	 results	 from	 the	 student	 feedback	 show	 that	 these	
sessions	were	generally	 rated	as	excellent,	contributing	to	a	sense	
of	 inclusion	and	 reducing	power	dynamics	 to	 improve	 the	mentee	




cheating	 and	dishonesty	 and	 is	punishable	by	 law.	However,	 they	
must	first	be	provided	with	proper	training	in	research	writing.	This	
should be done through continuous education starting by proper 




original	 data	 without	 providing	 proper	 or	 sufficient	 credit	 to	 the	
original	author	and	trying	to	pass	it	off	as	your	own	(Gasparyan	et	al.,	
2017;	Health	&	Services).	It	is	a	very	serious	ethical	misconduct	and	
is	 viewed	as	 a	 criminal	 act	 that	may	be	 subjected	 to	a	number	of	
legal	actions	ranging	from	rejection	or	retraction	of	the	plagiarized	
manuscript	 to	 temporary	 or	 permanent	 banning	 of	 the	 plagiarist	
from	publication	together	with	public	shaming	(Wittmaack,	2005).
Plagiarism	 is	more	prevalent	amongst	 junior	researchers,	espe-
cially	 undergraduates	 in	 non-English	 speaking	 areas	 (Park,	 2003).	
The	reason	behind	increased	plagiarism	is	mainly	the	lack	of	proper	
education	 in	 the	 context	 of	 writing,	 such	 as	 the	 not	 inclusion	 of	
undergraduate	 courses	 on	 plagiarism,	 poor	 English	 language	 in-















4.6 | Soft skills development and 
professional conduct
























sulting in sound and video production that is less than broadcast 
quality	 (Kerka,	1996).	 Students	must	also	display	greater	 learner	
initiative as there is less supervision than in a classroom environ-
ment;	further,	there	is	a	risk	for	them	to	experience	social	isolation	
(Kerka,	 1996).	 In	 addition,	 the	 teaching	 subjects	 requiring	direct	









Face	 validity	 of	 the	 final	 survey	 instrument	 was	 achieved	
through	 the	construction	of	 relevant,	 reasonable	and	unambigu-




questions	 were	 specific	 to	 students	 attending	 the	 program	 and	
with	a	similar	background	in	the	scientific/medical	field.	Although	
the	survey	was	anonymous	and	not	obligatory,	there	was	a	100%	
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response rate which reduced the sampling errors and avoided any 
bias	 of	 nonresponse	 (Krumpal,	 2013).	 This	 type	 of	 survey	 often	
presents	 a	 social	 desirability	 bias,	 but	 this	 is	mostly	 directed	 to	
sensitive	topics	such	as	alcohol,	sex	and	racism,	amongst	others.	
Computer-assisted	anonymity	of	a	relatively	low	sensitivity	topic	
reduces	 these	 biases	 (Krumpal,	 2013).	 This	 cohort	 included	 the	
complete	results	of	all	students,	and	thus,	 there	was	no	dropout	
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